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(54) Lamp and method for manufacturing the same 

(57) A greensheet (14, 15. 20) comprising an inor- 
ganic pigment and an inorganic matrix component is 
applied to a surface of a glass substrate and fired for fix- 
ing The formed shading f ilm has a portion whose thick- 
ness is 90% or more of the maximum thickness of the 
shading film within the range of 0.5 mm from an edge of 
the shading film. Thus, a shading film that has distinct 
end faces and has an excellent thickness uniformity can 
be formed with a good positional accuracy. Therefore, a 
lamp having a highly precise light distribution property 
can be obtained. In addition, a lamp having such a prop- 
erty can be obtained with a few steps and at a low cost. 
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Description 

[0001 ] The present invention relates to a lamp having 
a shading film and a method for manufacturing the 
same. More particularly, the present invention relates to 
a lamp in which a greensheet as a shading film is 
applied and fired for integration and a method for manu- 
facturing the same. 

[0002] Conventionally, a shading film is formed on a 
discharge lamp, a tungsten halogen lamp or the like. An 
example of a discharge lamp will be described below. A 
discharge lamp having a wattage as low as a lamp 
power of 35 W is put to practical use. Since the dis- 
charge lamp is small and has a high efficiency, it is used 
for an automobile headlight, a light source for the back 
light of a liquid crystal projector, or the like. 
[0003] When the discharge lamp is used for an auto- 
mobile headlight or a light source for the back light of a 
liquid crystal projector, the discharge lamp is combined 
with a reflecting mirror. In recent years, a discharge 
lamp using quartz, which cuts off ultraviolet rays, for an 
outer tube to prevent the reflecting mirror from deterio- 
rating due to ultraviolet rays emitted from the discharge 
lamp is known. In general, in order to achieve a proper 
light distribution by combining the reflecting mirror and 
the discharge lamp, the position of the light-emitting 
portion, that is, the arc, should be controlled with a very 
high precision with respect to the reflecting mirror. How- 
ever, since the arc, which is the light-emitting portion of 
the discharge lamp, is affected by such factors as the 
shape of the arc tube, pressure, tube voltage, and tube 
current, it is difficult to control the position of the light- 
emitting portion mechanically in the same manner as 
the filament of a bulb or the like. 
[0004] Accordingly, a method for obtaining a precise 
light distribution by forming a shading film on the outer 
tube and optically cutting a part of the arc whose posi- 
tion is difficult to control is proposed. With this method, 
the light distribution depends on the accuracy of the 
position of the shading film rather than the arc. There- 
fore, it is necessary to coat the outer tube with the shad- 
ing film with a good positional accuracy. 
[0005] Conventional lamps have an arc tube sur- 
rounded by an outer tube. An outer lead extends from 
each electrode to each contact of a base to which the 
neck-shaped portion of the arc tube is fixed. The power 
supply line of one outer lead extends along the outer 
surface of the outer tube. The outer tube is coated with 
a shading film near its neck-shaped portion and on the 
side distant from the power supply line by using a brush 
or an ink jet. Also, the outer tube is coated with a belt- 
shaped shading film at both ends of the discharge path 
between the electrodes and on the side facing the 
power supply line (Japanese Patent Application No. 
(Tokuhyo Hei) 9-500489). 

[0006] However, with such a method for forming a 
shading film by using a brush or an ink jet, coating with 
a shading film must be performed by a machine. There- 



fore, the machine cost and the coating time are neces- 
sary. In addition, the control of a coating material for the 
shading film and the coating step are complicated. 
[0007] Furthermore, with the above method, varia- 

5 tions in the thickness of the shading film occur easily 
during coating. Also, since the coating material is a liq- 
uid, the thickness of the border portion of the formed 
shading film is smaller than that of the central portion of 
the shading film. Therefore, the shading property of the 

10 border portion of the shading film and its vicinity after fir- 
ing deteriorates. That is, there is a problem that the 
edge of the border portion of the shading film has a gen- 
tle slope structure. In the lamp that controls the light dis- 
tribution by the shading film, the positional accuracy and 

75 linearity of the border portion of the shading film coated 
on the outer tube affect the light distribution significantly. 
Therefore, it is necessary to control the shading film, 
especially the border portion of the shading film, with a 
good positional accuracy. 

20 [0008] In order to solve the conventional problems as 
described above, it is an object of the present invention 
to provide a lamp that provides a more precise light dis- 
tribution property by making the border portion of the 
shading film steep, making the positional accuracy 

25 good, and ensuring the thickness uniformity of the shad- 
ing film. It is another object of the present invention to 
provide a method for manufacturing such a lamp simply 
at a low cost. 

[0009] In order to achieve the above objects, the 

30 present invention provides a lamp comprising a glass 
substrate and a shading film formed on a surface of the 
glass substrate, wherein the shading film is integrated 
with the surface of the glass substrate by applying a 
greensheet comprising an inorganic pigment and an 

35 inorganic matrix component to the surface of the glass 
substrate and firing the greensheet. Here, the green- 
sheet means a precursor sheet that comprises an inor- 
ganic substance, such as ceramic or glass, as a matrix 
component and is used to obtain a sintered body. The 

40 greensheet is flexible and can be used by itself. There- 
fore, it is easy to prepare a greensheet having a uniform 
thickness ahead of time. Also, it is easy to pattern the 
greensheet into a predetermined shape previously by 
punching. In addition, since the greensheet has a 

45 smaller amount of an organic substance component 
than a coating material, the density of the sintered body 
is higher than in the case of baking the coating material. 
Furthermore, only a minor deformation occurs during 
sintering. Therefore, it is possible to make the border 

so portion of the shading film steep, make the positional 
accuracy good, and ensure the thickness uniformity of 
the shading film. Thus, it is possible to make the light 
distribution property during lighting good. Furthermore, 
since the shading film of the present invention is formed 

55 by applying and firing a greensheet, the degree of free- 
dom for a position where the shading film is formed 
improves, unlike the conventional shading film formed 
by using a brush or an ink jet. Therefore, the shading 
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iT,i^w ^ med an ° ptimum P 05 * 0 "- considering 

m»n,K ' Str,bu,,on ' 3ro P ert y^the convenience of the 

eTST 9 me,h0d ' 7hus ' »• "8" distribution prop- 

SL ^ 'T?**- and ,he lam P « n be manufac- 
tured easily at a low cost. 

STI! Ji^ preferabletnatthe 9 r «ensheetispatterned * 

Ss sSt? a e r h ned shape ^ bein9 ,o thl 

SS^SSf because a hi9hly uniform shadin9 

SI " is pre,er that ^ edge of the shading film 10 
hffhL S , makeS me '""•Portion (the end face) of 
*e shading ftlm more distinct, so that the light contrast 
can be clear at the edges of the shading film 
[0012] it , s preferable that the inorganic pigment is at 

imn Z m6tal S6,eCted ,f0m ,he * 0 *> SEE? * ,5 
ron. manganese, copper, chromium and cobalt, or a 

*«* because a shading film having a 
high shading property can be formed. 
[001 3] As the inorganic matrix component, a powder 
or f,ne particles of glass, earther^arrceramic^he 20 
|ke can be used. The g.ass frit is preferable in view^ 
•c 01 a heat freatment - because the glass frit 

face of the glass substrate. Here, the glass frit means 
£ g S .a°ss a P0Wd6r W ' PartC ' eS * «"»oZ5 - 
[001 4] The present invention provides a lamp com- 
prising a shading film, wherein the shading ZtTa 
portion whose thickness is 90% or more of the maxl 
mum Sickness of the shading film within the range of so 
as mm from an edge of the shading film. According to 

£n EE? 3 f ad ' n9 t,,m that has 3 distinct border por 
Z£l ,aCe> a "f haS ° nly 8 minor nonuniform^ in 
h^kness can be formed with a good positional accu- 

mak6the ,i9h,d '" Stribu ^ Property during 35 

£!S J ,S PreferaWe that ,he thickness of the 

T 9 . 6 ° f 0 5 mm and ™ re '"aide from an 
edge of the shading film is 50% or more of the maximum 
thickness of the shading film, because a piSSSle 40 
shading property can be obtained Parable 40 

r! S pref ! rab,e ^ the average thickness of the 

from 2n «S the ra " 9e of 0 5 mm and -"ore inside 
from an edge of the shading film is 10 to 100 am 

Shadin9 can be obtained.' <s 

range of 0 5 mm and more inside from an edge of the 
HSZfUZ ' S 7* ° r ,6SS * the ,i9ht 'admittance of a 
Sause h-h h 88 SUbStratS With ° Ut 106 shadin 9 «"»• 
rooifii Tho h w" 9 Pr ° Perty iS excellent in «■ range, so 

.JIT Shad L" 9 ,Hm 030 be P rovided on a surface 
,^? m k 6 * 1,16 ' amp - More s PecHicalIy. the shad- 

nn J T r b6 Pr0VidSd 00 at ,easf one of the outer and 
inner surfaces of the arc tube. 

S=n 91 * ^ u Shadin9 ,i,m ran be P rovided on a surface ss 
of an outer tube covering the arc tube of the lamp More 

one of the outer and inner surfaces of the outer tube. 



Emfin Jl J P T ferable th8t the ,am P is a discharge 
amp. in the discharge lamp, the control of the arc oosi 
joms especially difficult. Byapp Iy ,ngthepre?eS7n- 
bon a more precise light distribution property cT b e 

provided significantly. ™ 

IS,,*.™ 6 PreSent inven,l 'on provides a method for 
manufacturing a lamp including a glass substrate and a 
shading f ,lm formed on a surface of the glass subSe 
comprising applying a greensheet that TO mpXsTn' 
inorganic pigment and an inorganic matrix S££ 
SLVTT"" '^ 9 P redete rmined shape tVa sur- 
face of a glass substrate, and firing the g^ensheet so 
tan tm greensheet is integrated with the surface of the 
Sr^ rebyforn<n9 a shadingfilm. Accord 
l rn f h ° d - thelam P° ,t hepresent invention can 
be manufactured efficientiy with a few manufacturing 



[0M2] It is preferable that the inorganic matrix compo- 
Ji 5 ;* 58 ** bec ause the glass frit is melte7by 

K£££Sr* ,nte9ra,ed with the surface - *• 

KL!l Preferab,e ^ ,he ca, cination is performed 

l^tT S ran96 for removin 9 the o^anic compo- 
nent in the greensheet. ^ 

S^l J? 'f- pre,erable *at the calcination is performed 

ZEf?*2 atm0Sphere 31 a temperature of 200 to 
600»C. According to the preferable example, the organic 
component ,n the greensheet can be removed I effi- 

[0026] It is preferable that the main firing is performed 
iSZFT" atm osPhere at a temperature of 600 to 
1.500 C. According to the preferable example the 

msssa 030 be b--d onto 9,ass sub ^ a ' a *r 

[0027] it is preferable that at least one surface of the 
greensheet is coated with an adhesive, because Je 

rSTST ^ aPPKed t0 ,he 9,ass substrate isny 
Thus, the number of manufacturing steps is reduc J 
Theraore a lamp having a good lig°ht 
erty can be manufactured at a low cost. In addition the 

and me |,ke because the adhesive is lost during firing 
ID028] It is preferable that the average thickness of me 

^ T 96 * 1 ° 40 1 °° ^ Acco«,ing to 
ti^e preferable example, a shading film having a prefera- 
ble thickness can be obtained finally, so that a prefe a- 
ble shading property can be obtained 
W029] Furthermore, by applying the above method to 
tfie manufacture of a discharge lamp, a more precise 
taM (distribution property can believed fnTdis 
charge lamp, whose arc position is difficult to control 
wrth a few manufacturing steps and at a low cost. There- 

of the present invention be p ^ 



3 



EP0 935 277A1 



JS* V". 8 T of a metal halide 'amp «or a 
35W automobile headlight in one embodiment of 
tne present invention; 

fhf, 2 !! w ' ront View in sect ' on taken along a Plane 
that.nc.udes the axis21 of the arc tube of L metal 
halide lamp in Fig. 1 ; 

Rfi 12 lis a cross sectional view taken along the line 
H of Rg. 1 as seen in the arrow direction- 

the «JlL a . P r PeCSWe Somatically showing 
the outlme shape of a greensheet used for manu- 
facturing the discharge lamp of Fig. 1 • 

0?T a ,", SXamp,e 01 a thickness distribution 
ol??^ n9,llmU8 ^ inftedischar 9 e| ampinthe 
one embodiment of the present invention on the 
cross section taken along the line l-l of Fig 1 in the 
arrow direction and an example of a thickness dis- 

23ITk 3 Similar conventi o"al shading film 
formed by us.ng a brush or an ink jet; and 
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[0030] The present invention will be described by way 
ofameta. hal.de lamp, which is one type of *££ 

I°52 . ? 115 3 fr0m Vi6W ° f 3 metal ha,ide 'amp for 
a 35W automobile headlight in one embodiment of the 

23? TV- Fi9 2 is a ,ront view in "-2 £3 

S?S^ 1 ! indUdeS thS 9X15 2 1 of f he a " tube of 
the me al hal.de lamp in Fig. 1. Fig. 3 is a cross sec- 
tional v,ew taken along the line l-l of Fig. 1 asleenTn 
he arrow direction. In Fig. 1. interna, structures vitie 
through transparent members are depicted J "35 

K 21 ^J h0Wn in Rgs - 1 and 2 - tne discharge lamp 

,^i e 2 are provided " The arc ^e 1 has a 

NgM-em.tt.ng portion 1a. in which mercury. Scl 3 and Nal 

ZSS H d6S ' ^ Xen ° n 95 a staWgaTafe 
enctosed, and a pair of flattened sealing portions lb 

wh.ch are provided at both ends of the light-emrttina 

portion la continuously. A metal foil 4 whose one end"s 

connected to one end of the electrode 2 and whose 

often nd ,s connected to one end of an outer lead I is 

is SltS P ° rti0n 1b 80 ,hat 816 e,ec ^ a 
Tnt!^ the ''ght-emitting portion 1a. 

PL i^ lindriCa ' POrtion 5 is P rovid ad next to at 
™„1 ? ,hS Sea " ng P 0 '" 008 10 of »• arc tube 1 
StST 85 ^ R9 - 2 " 71,8 outer lead 3 ia ^ 

Sfli r ° tUb8 1 iS provided in an outer tube 6 
oTlnt ° Utef tUbC 6 sealed * the sealing 
K» £3^?? 1 andthe ^" d "ca. portions 9 
IU035] The end of the arc tube 1 on the side of the 
cyl.ndr.ca. portion 5 is inserted into a hole 8 provided in 
the center of a base 7 made of a resin such as Zyetn- 
enm.de so that the arc tube 1 is fixed to the base 7 C 
support 9 made of a metal and the outer tube 6. 



[ °°ff , -J he 0utertub a6 is fixed to the base bythesuo- 

is extended from the base 7 and connected to a Dower 
tine 13 located on a lateral of the 

SE afe eC fo^ hadin ?K ,i ' mS 14 8nd 15 *« are 
^hp fiin ° n the outer surfac e of the outer 

fobe 6 in a region that faces the power supply linTia 

S i "To* 1 ! e,eCtr0de 2 ' as snown h R9S -3 in 

» ; the s '! adin9 fi,m whose «*• 

'o by the sol.d line is formed on the outer surface of the 
outer tube 6 on the front side, and the sSnS £ 

fte outer surface of the outer tube 6 on the back tide 

r* SL - ?'? ,nmS 14 and 15 face each other afa S-' 
£ Sh0W " in R9 ' 3 - wne " the shading film 14 Ts 

formed on the outer surface of the outer tube 6 bSween 
ends I6and 18 and the shading film IS £3333! 

19. the ends 16 and 17 form an angle y of 165 deorees 
» and the ends 18 and 19 form an angle 6 oM05 to f5 

2 ^he°aS ,eS rand6are P ° Siti0ned « ~ 

* STfLtLnT in Fi9S " 1 and 2 - a fifSt Shadi "9 t»m 
20 is formed on the outer surface of the outer tube 6 in 

£££3 23 no l ,ace the po - r supp,y - d 

^ raSp °" ds to at 'east one of the sealing portions 1b. In 

ESSES first snadin9 ,i,m 20 fr ° m 

so In! S *""■ a " a " 9le ° of 45 de 9rees with the 
30 tine that is perpendicular to the outer tube 6 at the cen 

Sff^rr" the 01 the ete ^ 2 toTe 

posrt on that forms an angle p of at least 70 degrees 
wrth the perpendicular line, on the outer surfaced the 
outer tube 6 in a region that does not face the power 
35 ^ «"e 13. as shown in Fig. 1. The a?exes ofThe 

8nd . P ^ ° n the 3x15 21 « the^rc tut . 
When the shad.ng film is formed in this position only 
effective tight enters a reflector. T*en. the tight becomes 

4° through a headlight lens. «*««.gni 
£039] As the materials of the shading film, a glass frit 
for fixing to glass and a metal oxide of iron that i Sack 

u^ C rS 3m6 1 ^ ° btaini " 9 a shadi "9 P^Perty aTe 
« rtefto thT^. ^ aCk , in ° r9anic P i9ment ''snot lim- 
l?n^ te 0X,de 0f iron A m onometal, such as 
manganese, copper, chromium, or cobalt; an oxide of 

rte metal ox.de comprising two or more metals; or a mix- 
. u^T 8 '" 9 T ° r m ° re monometal oxid es may be 

ZSZL™ T 1, addi,i0n ' the inor 9 anic Pismem 
for obtaming a shading property is not limited to the 

A red pi9mert - a ttue pi9m - 

« [0040] Next, a method for manufacturing a lamp in one 
embodiment of the present invention JbeTescrS 
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[0041] The shading films 14. 15 and 20 are fixed to the 
outer surface of the outer tube 6 by cutting (patterning) 
a flexible solid greensheet whose one surface is coated 
with an adhesive 22 into a concave shape so that the 
shading films 14, 15 and 20 are integrated, as shown in 5 
Fig. 4, and applying the cut greensheet in the predeter- 
mined position as described above, in such a manner 
that the adhesive 22 is located on the outer surface of 
the outer tube 6. 

[0042] The solid greensheet is manufactured, for w 
example, as follows. First, a glass frit and an inorganic 
pigment, which are the materials of the shading film 
and an organic binder component (for example, polyvi- 
nyl alcohol) for obtaining the strength and flexibility of 
the sheet are kneaded uniformly into a paste by a roll is 
mill. Then, the mold-releasing surface of a first mold- 
releasing film (for example, a polyethylene terephthalate 
film) is coated with the paste by a doctor blade type 
coater to form a coating film having a thickness of pref- 
erably 10 to 100 urn (for example, about 20 pm). Then 20 
the coating film is rolled around a roll together with the 
first mold-releasing film and coated with an acrylic 
resin-based adhesive by a gravure coater. The adhesive 
is dried to form an adhesive layer having a thickness of 
about 10 jim. Then, a second mold-releasing film (for 2s 
example, a polyethylene terephthalate film) is layered 
on the adhesive layer. Thus, a greensheet can be 
obtained. 

[0043] The greensheet applied to the outer tube 6 
preferably is calcined in an oxidative atmosphere at a 30 
temperature of 200 to 600°C. The adhesive and the 
organic binder component are removed by the calcina- 
tion. Furthermore, the greensheet preferably is fired in 
an oxidative atmosphere at a temperature of 600 to 
1 ,500°C (for example, 800°C). Thus, the glass frit that is as 
used for the shading film melts and is welded to the 
outer tube 6, containing the inorganic pigment. The inor- 
ganic pigment is not changed by the firing, so that good 
fixing can be achieved. 

[0044] Fig. 5 shows an example of a thickness distri- 40 
bution of the shading film 14 in the circumferential direc- 
tion of the outer tube 6 on the cross section taken along 
the line l-l of Fig. 1 in the arrow direction and an exam- 
ple of a thickness distribution of a similar conventional 
shading film formed by using a brush or an ink jet. The as 
solid line A indicates the thickness distribution of the 
shading film of the present invention, and the dotted line 
B indicates the thickness distribution of the conventional 
shading film formed by using a brush or an ink jet The 
vertical axis indicates a relative thickness (%) when the so 
maximum thickness of each shading film is 100% The 
horizontal axis indicates a position in the circumferential 
direction of the outer tube 6 on the cross section taken 
along the line l-l in the arrow direction. 
[0045] Fig. 6 shows light transmittance curves of the ss 
shading films in Fig. 5. The solid line A indicates the 
transmittance curve of the shading film of the present 
invention, and the dotted line B indicates the transmit- 



tance curve of the conventional shading film formed by 
using a brush or an ink jet. The vertical axis indicates a 
relative light transmittance (%) when the light transmit- 
tance of the region where the shading film is not formed 
(the region of only the outer tube 6 made of glass) is 
100%. The horizontal axis indicates a position in the cir- 
cumferential direction of the outer tube 6 on the cross 
section taken along the line l-l in the arrow direction. 
[0046] in the shading film of the present invention 
shown by the solid line A in Figs. 5 and 6, a metal oxide 
of iron is used as the inorganic pigment, a glass frit is 
used as the inorganic matrix component, and 100 parts 
by weight of the inorganic pigment and 60 parts by 
weight of the inorganic matrix component are mixed 
[0047] As is apparent from Fig. 5, the shading film of 
the present invention has a portion whose thickness is 
90% or more of the maximum thickness of the shading 
film within the range of 0.5 mm from an edge of the 
shading film. On the other hand, the conventional shad- 
ing film formed by a brush or ink jet method has a thick- 
ness of only 68% of the maximum thickness even at the 
point that is 0.5 mm inside from an edge of the shading 
film. This indicates that the border portion (the end face) 
of the shading film for the lamp of the present invention 
is steeper (has a sharper edge structure) than that of 
the shading film for the conventional lamp so that the 
border is more distinct. In the lamp of the present inven- 
tion, by forming the shading film in such a manner that 
the thickness of the shading film is 90% or more of the 
maximum thickness at the point that is 0.5 mm inside 
from an edge of the shading film, the light contrast can 
be made clearer at the edges of the shading film. On the 
other hand, in the conventional shading film, the edge 
portion of the shading film becomes dim so that a highly 
precise light distribution property cannot be achieved. 
[0048] In general, in order to obtain a practical shad- 
ing property, the light transmittance of the shading film 
should be preferably 6% or less of that of the portion 
without the shading film. In the transmittance curves of 
Fig. 6. the light transmittances of the shading films are 
6% or less of those of the regions where the shading 
film is not formed at the point that is 0.25 mm inside 
from an edge of the shading film in the present invention 
and at the point that is 0.4 mm inside from an edge of 
the conventional shading film. Fig. 5 indicates that the 
relative thicknesses at these points are each 50%. That 
is, a good shading property can be obtained by main- 
taining the thickness of the shading film at 50% or more 
of the maximum thickness constantly in the range of 0 5 
mm and more inside from the edge of the shading film, 
even considering a nonuniformity in thickness More 
specifically, when the average thickness of the shading 
film in this range is 10 to 100 jim, a good shading prop- 
erty is easily obtained. 

[0049] As described above, the shading film of the 
lamp of the present invention has a portion whose thick- 
ness is 90% or more of the maximum thickness of the 
shading film within the range of 0.5 mm from an edge of 
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the shading film. Preferably, the thickness of the shad- 
ing fdm is 50% or more of the maximum thickness in the 
range of 0.5 mm and more inside from the edge of the 
shading f.lm. Thus, the outline of the light contrast por- 
tion becomes dear, and a good shading property can 
be maintained. Such a shading film can be obtained 
easily by applying a solid greensheet having a substan- 
tially uniform thickness in a predetermined position and 
firing the greensheet for fixing. The concave greensheet 
shown in Fig. 4 can always be cut into the same shape 
and apphed to a predetermined position. Therefore the 
shading f.lm using the greensheet can be manufactured 
with good productivity and at a lower cost than the con- 
ventional shading film. In addition, the shading film can 
be formed with a good positional accuracy by forming 
an adhesive layer on one surface of the greensheet 
without providing another special fixing means while the 
greensheet is fired for fixing. 

[0050] In addition, the present invention can be 
applied to any lamp that requires a shading film, for 
example, a tungsten halogen lamp, with the same 
effect. 

[0051] In the above embodiment, the shading film is 
provided on the outer surface of the outer tube How- 
ever, the same effect can be obtained by providing the 
shading film on at least one of the outer and inner sur- 
faces of the arc tube or by providing the shading film on 
at least one of the outer and inner surfaces of the outer 
tube. Furthermore, the shading film may be provided on 
both the outer tube and the arc tube. 



10 



7. 



w 



15 



9. 



20 



25 



30 



Claims 

1. A lamp comprising: 

a glass substrate; and 

a shading film formed on a surface of the glass 
substrate, wherein the shading film is inte- 
grated with the surface of the glass substrate 
by applying a greensheet comprising an inor- 
ganic pigment and an inorganic matrix compo- 
nent to the surface of the glass substrate and 
firing the greensheet. 

2. The lamp according to claim 1 , wherein the green- 
sheet is patterned into a predetermined shape 
before being applied to the glass substrate. 

3. The lamp according to claim 1 , wherein an edge of 
the shading film is steep. 



35 



The lamp according to claim 5, wherein the glass 
frit is integrated with the surface of the glass sub- 
strate by melting. 

A lamp comprising a shading film, wherein the 
shading film has a portion whose thickness is 90% 
or more of a maximum thickness of the shading film 
within the range of 0.5 mm from an edge of the 
shading film. 

The lamp according to claim 1 or 7, wherein a thick- 
ness of the shading film in the range of 0.5 mm and 
more inside from an edge of the shading film is 50% 
or more of a maximum thickness of the shading 
film. 

The lamp according to claim 1 or 7, wherein an 
average thickness of the shading film in the range 
of 0.5 mm and more inside from an edge of the 
shading film is 10 to 100 urn. 

The lamp according to claim 1 or 7, wherein a light 
transmmance in the range of 0.5 mm and more 
made from an edge of the shading film is 6% or less 
of a light transmittance of a portion of the glass sub- 
strate without the shading film. 

11. The lamp according to claim 1 or 7, wherein the 
lamp has an arc tube, and the shading film is pro- 
vided on the arc tube. 

12. The lamp according to claim 1 or 7, wherein the 
lamp has an arc tube and an outer tube covering 
the arc tube, and the shading film is provided on the 
outer tube. 
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4. 



5. 



The lamp according to claim 1, wherein the inor- 
ganic pigment is at least one metal selected from 
the group consisting of iron, manganese, copper 
chromium and cobalt, or a metal oxide thereof. 

The lamp according to claim 1, wherein the inor- 
ganic matrix component is a glass frit. 
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13. The lamp according to claim 11, wherein the shad- 
ing film is provided on a surface of the arc tube. 

14. The lamp according to claim 12, wherein the shad- 
ing film is provided on a surface of the outer tuba 

15. The lamp according to claim 1 or 7. wherein the 
lamp is a discharge lamp. 

16. A method for manufacturing a lamp including a 
glass substrate and a shading film formed on a sur- 
face of the glass substrate, comprising: applying a 
greensheet that comprises an inorganic pigment 
and an 

inorganic matrix component and is patterned 
into a predetermined shape to a surface of a 
glass substrate; and 

firing the greensheet so that the greensheet is 
integrated with the surface of the glass sub- 
strate, thereby forming a shading film. 
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17. The method for manufacturing a lamp according to 
claim 16, wherein the inorganic matrix component 
is a glass frit. 

18. The method for manufacturing a lamp according to 5 
claim 16, wherein the firing comprises calcination 
and main firing. 

19. The method for manufacturing a lamp according to 
claim 18, wherein the calcination is performed in a 10 
temperature range for removing an organic compo- 
nent in the greensheet 

20. The method for manufacturing a lamp according to 
claim 1 8, wherein the calcination is performed in an is 
oxidative atmosphere at a temperature of 200 to 
600°C. 

21. The method for manufacturing a lamp according to 
claim 18, wherein the main firing is performed in an 20 
oxidative atmosphere at a temperature of 600 to 
1.500°C. 

22. The method for manufacturing a lamp according to 
claim 1 6, wherein at least one surface of the green- 25 
sheet is coated with an adhesive. 

23. The method for manufacturing a lamp according to 
claim 16, wherein an average thickness of the 
greensheet is in the range of 1 0 to 1 00 um. 30 
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